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H E:. BB XWREF Adlocasia cucullata AR ZEFAT I R LB SRR AL . 3% KA 80% B #k R 2 HL,
WA ZEHbe BEIR OBE. 15 T REACEL, F AB-8 RFLWPHA Mg . IEAHRERS AL . ODS #EfRHE . Sephadex LH-20 #E/B AL A
2 RO Al R B HEAT o B il . ARAEAG GBS R A AT S5 M S . RIRR A CCK-8 i, LUETE
il (staurosporine, STSP) ENFHMEXSHR, XHb-&WHEAT AN yﬁ‘f&%%&o SR NREFMEN 80% LI
HEEEE 17 MUEY, B4 7 ANMEYIZE. 3 N KEERITERE. 4 M. 3 A B, e 3-MIREEE (1),

B (2). 5-FF-1H- W3- B (3). (3R,8a8)-/NE-3-2-H B I MG [ 1,2-a]b-1,4-— B (4). FrllfiiER
A (5). N-W-FIBEEEm I (6). N-RIC-BUBLEEISIE (7). (0)-B-2 KEE (8). (22E)-F 1 5-6,9,22-=#5-3pB,5B,8a- =8 (9).
(22E)-F 1 5-6,22- . J5-3B,5P,80- =% (10D, (S)-5-F8FE-3,4- -5 RFELMM-2(5H)-F (11D, HsZ W Nl (12). K-
HWAEE (13D, MEEER (14). 2K+ =HFR (15). (162)-16-1 )\ Jfi-12,14- 8RR (16D (138)-F&-+ /U G, (17). L&
W9 1 10 X+ N FLARIE MCF-7 4 S| (median inhibition concentration, 1Cso) {EH 4> %4 32.13. 31.49 umol/L.

i WEM1~3. 9~17 AFFEEXRSE, WEW 4. 5 EREFE RS BERE . FuUlREEseitss BEm, ka9
F110 % MCF-7 44 g B A 3G 5 HIER .

EgriE. REY, SEIMEEY: PUMR: (Q2E)-FM85-6,9,22-=17-3B,5p,80- = 1%; (22F)-Z 1 §-6,22- —)7-3p,5B,80- =
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Chemical constituents of Alocasia cucullate and their antitumor activities
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Abstract: Objective To elucidate the bioactive substances in Alocasia cucullata and test their antitumor activities. Methods A
80% ethanol extract of A. cucullate was partitioned with dichloromethane (DCM), ethyl acetate (EtOAc), and n-butanol. The extracts
were separated and purified by AB-8 macroporous adsorbent resin, positive phase silica gel column, ODS silica gel column, Sephadex
LH-20 gel column, and preparative liquid chromatography. Their structures were identified by spectroscopic data and physiochemical
properties. The compounds were subjected to evaluation of antitumor activities in vitro using CCK-8 assay with staurosporine (STSP)
as the positive control. Results A total of 17 compounds, including seven alkaloids, three long-chain fatty acids, four terpenoids, and
three steroids were isolated from the 80% ethanol extract of 4. cucullate, and the structures were identified as indole-3-carboxaldehyde
(1), aurantiamide (2), 5-hydroxy-1H-indole-3-carboxaldehyde (3), (3R,8aS)-hexahydro-3-(2-methylpropyl) pyrrolo[1,2-a]pyrazine-
1,4-dione (4), neoechinulin A (5), N-cis-feruloyl tyramine (6), N-trans-feruloyl tyramine (7), (—)-p-sitosterol (8), (22F)-ergosta-6,9,22-
triene-3P,5B,80-triol (9), (22E)-ergosta-6,22-diene-3B,58,8a-triol (10), (S)-5-hydroxy-3,4-dimethyl-5-pentylfuran-2(5H)-one (11),
loliolide (12), (+)-¢pi-loliolide (13), grasshopper ketone (14), benzenetridecanoic acid (15), (16Z)-16-octadecene-12,14-diynoic acid
(16), and (135)-hydroxyoctadecadienoic acid (17). Compounds 9 and 10 exhibited the inhibitory effects on human breast cancer MCF-

Yeks HER: 2024-03-21
HEEWMB: TAEPEHRAHE (20221290); [ REEFRPIEETHE (A2023416)
EZ RN Wrads, WLsid, BRI My RRAYIMS: . E-mail: 22261816191@qq.com
MEEEE: TR, mIEdE, AEDAHZAMIT. E-mail yanrl@gdyzy.edu.cn
WARER, BRI, M REZG TG LA KR %] . E-mail: heyspring@163.com



* 6124 -

2024 5E9 H $55% 183  Chinese Traditional and Herbal Drugs 2024 September Vol. 55 No. 18
i3 P

7 cells with median inhibition concentration (ICso) values of 32.13, 31.49 pmol-L™, respectively. Conclusion Compounds 1—3 and

9—17 were isolated for the first time from the genus Alocasia, and compounds 4 and 5 were isolated for the first time from this plant.

The results of antitumor activity showed that compounds 9 and 10 had proliferation inhibition against human breast cancer MCF-7

cells.

Key words: Alocasia cucullate (Lour.) Schott; steroids; antitumor; (22E)-ergosta-6,9,22-triene-33,5p,8a-triol; (22F)-ergosta-6,22-diene-

3pB,5B,8a-triol

)& Alocasia (Schott) G. Don fEYIFJET K
EFL (Araceae Juss.), NZFEANHEAR, 4iFL
A 70 e, FEEAT TG, REZNA 4
Fh: W Alocasia macrorrhiza (L.) Schott. 2 A.
cucullata (L.) Schott. FiH# A. longiloba Miq.~
3 A. hainanica N. E. Brown!!l, RE X4 M &
e, BB, A TR T R, A
Mo BRI BGE, PEZE, ARE, REFBE.
Ba b miER, B TR . S,
BRI S5 2),

A SCHRFRIE AR 8 256 N 1 2 B i 4t i 35
AIHIER, WnFL R AR, HF EiEY
W A. macrorrhiza (L.) Schott FIHR Z57E R EE I R

W TR I, B REFACER, HIU)I5H
B 18] 5 FH K B O Ry 5 Pl e, A RGN
BOR B T S R AE PR A 7 3 B AR A
X H BRSBTS D . Kaur S5
MR B AR ZE rh 7y B 45 B — M B B R S 1
AR R 2R ON- Bk 2L -D- FLKE & ( N-acetyl-D-
lactosamine ), 1% 7% N B 20008 4H A 1) = B i 4
J% (median inhibition concentration, ICso) 4 100
pg/mL. 53 /D ESCERIRE L R 2R, AV
K NRITRISE T, it —BFEREFHTF L
5 ARRBRTRE T I 80% S IEATH T, M
I ERE 17 MeEm (B D, ZhlsE 3-5
WEH % (indole-3-carboxaldehyde, 1). T HHHEE%

1 WEW 1~17 WL EE

Fig. 1 Chemical structures of compounds 1—17
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(aurantiamide, 2). 5-F2FE-1H-M|WE-3-H & (5-
hydroxy-1H-indole-3-carboxaldehyde, 3). (3R,8aS)-
7N -3-(2- F R P R ) L s I [1,2-a] ML 1 -1,4- —
((3R,8aS)-hexahydro-3-(2-methylpropyl) pyrrolo[1,2-
a]pyrazine-1,4-dione , 4) . H H H M & F A
(neoechinulin A, 5). N-Jii=X-Bi] 2L Mt B E ( V-cis-
feruloyl tyramine, 6) N- X -FIELI & NZ (N-trans-
feruloyl tyramine, 7)+ (—)-B-% £ E# [(—)-B-sitosterol,
8]. (22E)-F 1 11-6,9,22-=47%-3pB,5B,80- = [(22E)-
ergosta-6,9,22-triene-3B,5B,8a-triol, 9]+ (22E)-Z
8 -6,22- — Jfi -3B,5PB,80- — ¥ [(22F)-ergosta-6,22-
diene-3p,5p,80-triol, 10]. (S)-5-F83k-3,4- — HI3E-5-%,
B W W -2(5H)- il [(S)-5-hydroxy-3,4-dimethyl-5-
pentylfuran-2(5H)-one, 11]. 32N EE (loliolide,
12). KM ANES [(+)-epi-loliolide, 13]. W
il ( grasshopper ketone , 14 ). 7 | = §t R
(benzenetridecanoic acid, 15)+ (162)-16-+/)\J#-12,14-
ZBER [(16Z)-16-octadecene-12,14-diynoic acid ,
16]. (138)-F2 % -+ )\ — /& B8R [(13S)-hydroxy-
octadecadienoic acid, 17]. HHF LAY 1~3. 9~17
NG E X BARR, a4 5 RIREFE
R EARE]. PUMBEEE LIRS R, a9
H110 %t MCF-7 4t B A H 5 0 A o

1 UEEHH

FEEE BRI RERS (200~300 H, 5 Sl
TAHBRATD, AB-8 RS/ ( FigEEEF 4
MARAT), Sephadex LH-20 (50~80 pum, ifi [
B AR R AR IR PR A R, B ), KR
W FH R ARRERE (40~80 um, YMC Co. Ltd., HA).
GFoss B4 2 S FE AR CFL L 7T K BEF 4870 A PR A
H]), TLC Silica gel 60 RP-18 F254S (Merk KGaA).

Agilent 1260 7 8o BUAR A GRE 2 HEE 2
7] ); Welch PUDO0050 R4 £ BB (84X [H 8
FHE CE) AR A7 IR 2 7115 Welch Crs (3854 (250
mmX4.6 mm, 5pm); Welch Cis B4 (250 mm X
21.2mm, 5um),

Rudolph AUTOPOL VI #jig e (SEHE &1 K
A7), Bruker AV 1400 MHz IR (Fi e 57
FHEHBR AT, Bruker AV ITT 600 MHz A% LR 1%
(&R AR A ), Waters Xevo G2-XS Q TOF
LA GREFHABHCA R AR, EnVision £ Djfgik
WAL (B FdAEES (R ARAR]; MS105
B TR M- 2 s LD AR A A ]

AW HRETET 2022 EXTHINE BT
R AR H T E VR MBI R . 28 BIgER 25 TOAf ¢
Bt B FR 2~ 7 R I 4S8 NREHE A cucullate
(Lour.) Schott [+ # # 25, 21 245 # b5 &
(M20220929) {47 T _F R 25 T A 72 bi A BR 2 7]
HH 2 TR .

CCK-8 A7) (5 c0005). STSP (T6680)
T R AR A R A F, N /N1 it
NCI-H358 4Hfl (CL-0400). A:EiEME 394 A3T5
HMe (CL-0014). AFLNR4E MCF-7 44 (CL-0149)
VT B v B A R A TR A F], N E 31 HeLa
4 fits (CBP60232) 1 s BHMA AR A R A A,
A B8 NCI-N87 4iiffi (CRL-5822) 4T American
Type Culture Collection,

2 Fk
21 REBS5SEH

¥ 25 kg TIEIIRBFRZERE, F 80% M
IR SRE 2 Y%, 1k 2h 19k 1.5h, & IFHRE
W JRERGS BRI T 3.3 kg K2 HH
FB KR 2 ¥k, 1k 2h, 17 1.5h, &I
W, WURIRGAF B KIRDIRAL . W L RESRYIR B
3 fEKIRE, FHRICH 3 AR & b, BEiR
CEEANE T REEAEEL 3 Ik, 193] 3 MAL. FH A
MIEEER LB (88.0 g) Al & H KeiBAr (239.0
g) FIRWIRE], 2 1E AH R e A €0 3 o i ik - P I
(30:1. 15:1.8:1.5:1.3:1.2:1.1: D
Vel s3] 10 NS Fro 1~11.

Fr.1 (30.0 g) FIEAHRERSE R/ 251535 4 N4
2y Fr. 1-1~1-4. Fr. 1-1 (7.0 g) FRHIEARER >
2153 7 ANHSY Fr. 1-1-1~1-1-7. Fr. 1-1-6 (440.0
mg) FH A GRS (Welch Cis #E, 250 mmX21.2
mm, 5um, 85%Z.JiE, 20 mL/min, &r=14.3 min)
EARLEY 15 (15me). Fr.2 (10.0g) FHRER
2 WA EARE] 7 AN Fr. 2-1~2-7. Fr. 2-5 (300
mg) Fl Fr. 2-6 (200.0 mg) T &AL 515 55
/3 7 ANy, Hrb Fr.2-6-2 (80mg) A4 AH
it (85%Z M, 20 mL/min, ®=14.6. 15.8 min)
NEEIMEY 9 (15.0mg) 110 (20.0mg). 4
53 Fr.2-5-3 (50.0 mg) HHI&BAHETHE (67%L N,
20 mL/min, ®r=13.2min) 7 E5F1LEY 16 (7.0
mg) . 2043 Fr. 2-5-7(30.0 mg) F il & A 1% (65%
2, 20 mL/min, ®=16.8 min) 4} EEF1LEY)
11 (4.0mg). 47y Fr.3 (4.0g) FREAH: 2 R4 &
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58] 7 AN Fr.3-1~3-7, 5 Fr.3-2 (15g)
] £ AR €3 (65% 4, 20 mL/min, fr=14.8 min)
ATEAENAEW 1T (5mg). HorFr.4 (5.0g) H
M 2 AT 193 7 AN Pr. 4-1~4-7, sy
Fr. 42 (1.7 g BERERASEHER 3 A4, A
4y Fr.4-2-3 (300 mg) A& AHEE (24% 405,
20 mL/min, r=14.8. 17.6min) 7> E5FMLEY) 12
(3.0mg) f11 (5.0mg). 4% Fr.5 (4.5g) R
2 WA BE1RH] 7 ANSY Fr.5-1~5-7, Fr.5-4 (19g)
BRI 7y 8153 4 NSy, HH 4y Fr. 5-4-
2 (30 mg) FHIE WA it (20% 205, 20 mL/min,
®R=13.8min) 73 ERENLEY 2 (7.0mg). Fr.5-4-
3(500.0 mg) FH il £ AH (11 (52% 201 > 20 mL/min,
®R=14.5 min) 77 B2 EY 14 (1.6 mg). Fr. 6
(3.0g) FfEML 2 k451 E152] 6 A~4H 5 Fr. 6-1~6-6,
HoHp Fr. 6-1 (500 mg) FH il 2 AH B (22% 201,
20 mL/min, ®r=13.4min) 7 EEF1LE 13 (8.0
mg). Fr. 7 (5.0 @) AIREAR 2 I3 B515 3] 7 MH
Fr. 7-1~7-7. Fr. 7-3 (130.0 mg) JH ] & WAH (il
(38%Z. M5, 20mL/min, =15.2min) 5 E52 1k
A5 (12.0mg). Fr.7-4 (300mg) FH 4 AH
i (22%Z. 0%, 20 mL/min, r=14.5min) 7> &153|
&) 4 (2.8mg). Fr.7-7 (280.0mg) 4 iAH
it (28%Z. M5, 20mL/min, ®=15.3min) 7> &5
FIMb &4 6 (6.0mg). Fr.7-8 (200 mg) 4% iAH
it (10%Z2Mf5, 20mL/min, ®=16.9min) 7} &5
FIMbE 3 (11.0mg). Fr.8 (3.0g) LEHRAF:MD
W, P B 1R 8 ANHSY . Fr. 8-4 I AU (i (27%
2, 20mL/min, ®=14.9min) 7 EEIULEY T
(7.3mg). Fr. 11 (7.0 g) FRERR 2 IR 5158 4 4
43 Fr. 11-1~11-4. Fr. 11-2 (100 mg) FHH%0H
il (98%HEE, 20 mL/min, ®=15.2min) 7 &5
Fb &4 8 (10.0 mg).
2.2 CCK-8 A SR F i iE

BT 00 A K A B 40 i 4 A () 1Y) S 4 F T 96
LAt Horh A375 4E0EE T N 3 X103 AN/AL,
NCI-N87 4l N 8 X 10° 4N/fL, HeLa 405 FE
N 3X1034N/4L, MCE-7 40 E RN 6 X103 /4L,
NCI-H358 45 E R 6 X103 AN/FL. SFFLEEFR 80
ulL 4R, AR E T 37 C. 5% CO 557744,
¥ H 24 ho

SEEUR AN 2 MAFFERRE (100,
200 pg/mL) HIAREFKIEVIIRAL. BEAEYIHAL, 1E

TR BEER B AN S B A MR 20
uL, R &S5 H 0.5% DMSO LR 10
pmol/L [ PP 2] LA B 2 (STSP) LA LA Fr 4y
XA, R E 72h. 4R E S,
AR I CCK-8 k7, &FL 10 uL, ET
37 C. 5% CO, 55748 & 1 ho £ Envision il
JE 450 nm ALK IR () fEH, HBALHE
IR | B

AN 2R =1— As/Anc
As FFEGAL R A A, Anc FBIHERL (Z41H+ 35
3 +DMSO) 418

el FIRFRIFEEE S E 1~17 QRES
A28 304 100 pmol/L) X MCF-7 4 iy R IG5 (15
may,  FF I 5E UL B4 P 0 2 EM K FE (median
inhibition concentration, ICso) {H.
3 #£R
31 HHEFE

tEY 1: WEMRY . HR-ESI-MS m/z:
144.044 2 [M—H]" GF5AE 144.044 9, $ER5F
H A CoHNO. H-NMR (600 MHz, CD;OD) d: 9.89
(1H, s, -CHO), 8.17 (1H, d, J= 8.0 Hz, H-8), 8.11 (1H,
s, H-2), 7.49 (1H, d, J= 8.1 Hz, H-5), 7.34~7.20 (2H, m,
H-6,7); '3C-NMR (150 MHz, CD;0D) 6: 187.4 (-CHO),
139.7 (C-2), 138.9 (C-9), 125.7 (C-8), 125.0 (C-6), 123.6
(C-5), 122.4 (C-4), 120.1 (C-3), 113.1 (C-7). Z&HHixt
EEB), BAMEA) 1 3 R

&Y 2: LEEHIREAE (ED. [a])—65.0 (¢
0.01, MeOH), HR-ESI-MS m/z: 401.190 8 [M—H]
(THEAH 401.186 5), 1 7rF 3N CasHasN203. 'H
NMR (600 MHz, CDCl3) §: 7.72 (2H, d, J = 8.1 Hz, H-
37", 7.52 (1H, t, J= 8.7 Hz, H-5"), 7.43 (2H, t, J =
7.7 Hz, H-4", 6"), 7.33~7.08 (10H, m, H-5~9, 5'~
9", 6.89 (1H, d, J= 7.6 Hz, -NHCO), 6.12 (1H, d, J =
8.0 Hz, -NHCO), 4.81~4.76 (1H, m, H-2), 4.09 (1H,
m, H-2'), 3.45~3.38 (2H, m, H-1"), 3.24 (1H, dd, J =
13.6, 6.0 Hz, H-3a), 3.05 (1H, dd, J = 13.6, 8.6 Hz, H-
3b), 2.77 (1H, dd, J = 13.8, 7.4 Hz, H-3a), 2.69 (1H,
dd, J = 13.8, 7.4 Hz, H-3'b); '*C-NMR (150 MHz,
CDCl3) 0: 171.0 (C-1), 167.4 (C-1"), 137.4 (C-4), 136.9
(C-4"), 133.7 (C-2"), 132.1 (C-5"), 129.5 (C-6', 8"),
129.3 (C-6, 8), 129.0 (C-4", 6™, 128.8 (C-5, 9), 128.7
(C-5', 9", 127.3 (C-3"), 127.2 (C-7, 7", 126.7 (C-7"),
63.6 (C-1"), 55.3 (C-2), 53.0 (C-2"), 38.8 (C-3), 37.0 (C-
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3. SHAEXTEP), Ewfb &9 2 4 aurantiamide.

&Y 3: kAR, HR-ESI-MS m/z: 160.039 0
[M—H] (itE 18 160.039 9), - TN
CoH7NO,. 'H-NMR (600 MHz, CD;OD) 6: 9.80 (1H,
s, H-8), 7.99 (1H, s, H-2), 7.57 (1H, d, J = 2.4 Hz, H-
4),7.30 (1H, d, J= 8.7 Hz, H-7), 6.81 (1H, dd, J = 8.7,
2.4 Hz, H-6); 3C-NMR (150 MHz, CDsOD) ¢: 187.3
(C-8), 154.8 (C-5), 139.8 (C-2), 133.3 (C-7a), 126.8 (C-
3a), 119.7 (C-3), 114.6 (C-6), 113.7 (C-7), 106.9 (C-4).
SRR L, ¥ LAY 3 08 SR K- 1 H-| bk-3-
FH I

WEY 4. BEHRY .
MeOH), HR-ESI-MS m/z: 209.043 2 [M—H]~ (it#
{8 209.129 00, $E/R4F AN CiiH1sN202. 'H-NMR
(600 MHz, CD;0D) d: 427 (1H, t, J = 6.9 Hz, H-9),
4.14 (1H, m, H-6), 3.57~3.48 (2H, m, H-3), 2.35~
2.27 (1H, m, H-5a), 2.09~1.84 (3H, m, H-5b, 4, 10a),
1.56~1.50 (1H, m, H-10b), 0.97 (6H, d, J= 6.3 Hz, H-
12, 13); 13C-NMR (150 MHz, CD;0D) 8: 172.8 (C-1),
168.9 (C-7), 60.3 (C-6), 54.6 (C-9), 46.4 (C-3),39.4 (C-
10), 29.1 (C-5), 25.8 (C-11), 23.7 (C-4), 23.3 (C-12),
222 (C-13), &F XL, %SEwEY 4 A
(3R,8a8)-7NE-3-(2-H AL I Bk g 3 [1,2-a] MEIE-
1,4-"d

& 5: AR A [aly—14.1 (c0.01, MeOH),
HR-ESI-MS m/z: 322.158 8 [M —H]" (il H 1
322.155 6), #&msr TN CioHaiN3O2. 'H-NMR
(600 MHz, CD;0D) §: 8.34 (1H, s, -NH), 7.43 (1H, d,
J=18.0 Hz, H-7), 7.25 (1H, d, J = 7.8 Hz, H-4), 7.22
(1H, s, H-8), 7.13 (1H, m, H-5), 7.08 (1H, m, H-6), 6.12
(1H, dd, J = 17.3, 10.6 Hz, H-16), 5.11 (2H, m, H-17),
4.23 (1H, q, J= 7.0 Hz, H-12), 1.57~1.52 (9H, m, H-
18~20); 3C-NMR (150 MHz, CDsOD) d: 168.7 (C-
10), 162.2 (C-13), 146.2 (C-16), 146.0 (C-2), 136.8 (C-
7a), 127.3 (C-3a), 124.7 (C-9), 122.6 (C-6), 121.2 (C-
5), 119.8 (C-4), 114.4 (C-17), 112.7 (C-8), 112.6 (C-7),
104.3 (C-3), 52.6 (C-12), 40.5 (C-15), 28.2 (C-18), 28.1
(C-19),20.7 (C-20). LHHXFLLI, B &S N
neoechinulin A,

A 6: FEEIHRY). HR-ESI-MS m/z:312.124 8
[M—H]" (it#H1E 312,123 6), R0 TN
CisH1sNO4. '"H-NMR (600 MHz, CD;0D) 8: 7.36 (1H,
d, J=2.0 Hz, H-5), 7.00 (2H, d, J = 8.4 Hz, H-4', 8'),

[a]2 —24.0 (c 0.01,

6.93 (1H, dd, J=8.2,2.0 Hz, H-9), 6.74 (1H, d, J=8.2
Hz, H-8), 6.69 (2H, d, J = 8.4 Hz, H-5', 7'), 6.61 (1H,
d, J=12.7 Hz, H-3), 5.81 (1H, d, J = 12.7 Hz, H-2),
3.83 (3H, s, 6-OCH3), 3.40 (2H, t, J = 7.4 Hz, H-1"),
2.69 (2H, t, J = 7.5 Hz, H-2'); BC-NMR (150 MHz,
CD;0D) ¢: 170.3 (C-1), 156.9 (C-6"), 148.5 (C-7, 6),
138.4 (C-3), 131.2 (C-3"), 130.7 (C-4', 8'), 128.5 (C-4),
124.8 (C-9), 121.6 (C-2), 1162 (C-5, 7", 115.8 (C-8),
113.9 (C-5), 56.4 (6-OCH3), 42.3 (C-1"), 35.6 (C-2"). &
et L), Szt A5 6 ) N-N-Fi 2RI i o

&Y 7. EOHIRY). HR-ESI-MS m/z: 312.123 2
[M—H] Cit81E 312.123 6), TR
C1sH19NO4. 'H-NMR (600 MHz, CD;0D) d: 7.44 (1H,
d,J=15.7Hz, H-3),7.12 (1H, d, J= 1.9 Hz, H-5), 7.06
(2H, d, J = 8.4 Hz, H-4', 8), 7.03 (1H, dd, J = 8.2, 2.0
Hz, H-9), 6.80 (1H, d, J = 8.2 Hz, H-8), 6.73 (2H, d,
J=8.4Hz, H-5, 7)), 6.41 (1H, d, J = 15.7 Hz, H-2),
3.89 (3H, s, -OCH3), 3.47 (2H, t,J="7.4 Hz, H-1"), 2.76
(2H, t,J=7.4 Hz, H-2'); 3C-NMR (150 MHz, CD;0D)
5: 169.2 (C-1), 156.9 (C-6'), 149.8 (C-7), 149.3 (C-6),
142.0 (C-3), 131.3 (C-3"), 130.7 (C-4', 8"), 128.3 (C-4),
123.2 (C-9), 118.7 (C-2), 116.5 (C-8), 116.3 (C-5', 7'),
111.5 (C-5), 56.4 (-OCH3), 42.5 (C-1'), 35.8 (C-2"). &
Bt e, St B 7 A N-Je B SRS A o

e 8: HETERM K. [aly —25.0(c 0.01,
CHCl3). HR-ESI-MS m/z: 415.358 2 [M+H]* (i+5L
{H 415.394 0), $275 701N C2oHs00 - 'TH-NMR (400
MHz, CDCl;) d: 5.35 (1H, m, H-6), 3.49 (1H, m, H-3),
0.92 (3H, d, J = 6.4 Hz, H-19), 0.86 (3H, t, /= 7.2 Hz,
H-24), 0.83 (6H, m, H-24, 26), 0.69 (3H, s, H -28), 1.01
(3H, s, H -29); '3C-NMR (100 MHz, CDCl3) 6: 140.9
(C-5), 121.9 (C-6), 71.9 (C-3), 56.9 (C-14), 56.2 (C-
17), 50.3 (C-9), 46.0 (C-22), 42.5 (C-4), 42.4 (C-13),
39.9 (C-12), 37.4 (C-1), 36.7 (C-10), 36.3 (C-18), 34.1
(C-20), 32.1 (C-7, 8), 31.8 (C-2), 29.3 (C-25), 28.4 (C-
16), 26.2 (C-21), 24.5 (C-15), 23.2 (C-23), 21.2 (C-11),
20.0 (C-26), 19.5 (C-27), 19.2 (C-19), 18.9 (C-28), 12.1
(C-24), 12.0 (C-29). & LLXI4, Kb &9 8
N ()-B-1 T

WEW9: HETEMMA. [aly +25.0(c0.01,
CHCl3), HR-ESI-MS m/z: 429.336 9 [M+H]" (it#
H 429.336 9), #n7rTRN CasHasOz. 'H-NMR
(400 MHz, CDCls) d: 6.60 (1H, d, J = 8.6 Hz, H-7),
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6.29 (1H, d, J= 8.5 Hz, H-6), 5.43 (1H, dd, J= 6.0, 2.0
Hz, H-11), 5.24 (1H, dd, J = 15.3, 7.4 Hz, H-23), 5.16
(1H, dd, J = 15.3, 8.2 Hz, H-22), 4.07~3.95 (1H, m,
H-3), 2.38~2.21 (1H, m, H-12a), 2.05 (2H, m, H-2b,
16a), 2.02 (1H, m, H-20), 1.96 (3H, m, H-1a, H-4a, 4b),
1.88 (1H, m, H-24), 1.79 (1H, m, H-14), 1.65 (2H, m,
H-1b, 2a), 1.54 (1H, m, H-15a), 1.47 (1H, m, H-25),
1.41 (1H, m, H-17), 1.09 (3H, s, H-19), 1.00 (3H, d,
J=6.6 Hz, H-21), 0.91 (3H, d, J = 6.8 Hz, H-26), 0.83
(6H, t, J= 6.6 Hz, H-27, 28), 0.73 (3H, s, H-18); !3C-
NMR (100 MHz, CDCl3) 6: 142.7 (C-9), 135.6 (C-22),
135.3 (C-6), 132.6 (C-23), 130.9 (C-7), 119.9 (C-11),
82.9 (C-5),78.5 (C-8), 66.5 (C-3), 56.0 (C-17), 48.3 (C-
14), 43.8 (C-13), 42.9 (C-24), 41.3 (C-12), 40.0 (C-20),
38.1 (C-10), 36.2 (C-4), 32.7 (C-25), 33.2 (C-1), 30.7
(C-2), 28.8 (C-16), 25.7 (C-19), 21.0 (C-15), 20.9 (C-
21),20.1 (C-27), 19.8 (C-26), 17.7 (C-28), 13.1 (C-18).
SREXTE0s-1el, Kb AW 9 N (22E)-ergosta-
6,9,22- triene-3p,58,8a-triol s
AW 10: AETEERBAR. [a]y —18.4(c0.01,
MeOH), HR-ESI-MS m/z: 453.3445 [M+Na]* (i+5
fH 453.334 5), R TN CasHaeOs. 'H-NMR
(400 MHz, CDCl3) d: 6.49 (1H, d, J = 8.5 Hz, H-7),
6.23 (1H, d, J = 8.4 Hz, H-6), 5.21 (1H, dd, J = 15.2,
7.4 Hz, H-23), 5.13 (1H, dd, J = 15.3, 8.1 Hz, H-22),
3.95 (1H, m, H-3), 2.09 (1H, m, H-15b), 2.05 (1H, m,
H-20), 1.94~1.78 (6H, m, H-4b, 12b, 2b, 24, 1b, 4a),
1.77~1.63 (1H, m, H-1a), 1.62~1.49 (4H, m, H-11a,
11b, 14, 16b), 1.52~1.37 (2H, m, H-25, 9), 1.35 (1H,
m, H-15a), 1.23 (4H, m, H-2a, 12a, 16a, 17), 0.99 (3H,
d, J = 6.6 Hz, H-28), 0.93~0.85 (6H, m, H-19, 21),
0.85~0.77 (9H, m, H-18, 26, 27); 3C-NMR (100
MHz, CDCls) §: 135.6 (C-7), 135.3 (C-23), 132.4 (C-
22), 130.8 (C-6), 82.3 (C-8), 79.5 (C-5), 66.5 (C-3),
56.3 (C-17), 51.8 (C-14), 51.2 (C-9), 44.7 (C-13), 42.9
(C-24), 39.8 (C-20), 39.5 (C-12), 37.1 (C-1), 37.0 (C-
10), 34.8 (C-4), 33.2 (C-25), 30.2 (C-2), 28.8 (C-15),
23.5(C-16),21.0 (C-27), 20.7 (C-11),20.1 (C-26), 19.8
(C-21), 18.3 (C-19), 17.7 (C-28), 13.0 (C-18). L%
Xpppistel, S-G9 10 N (22E)-ergosta-6,22-
diene-30,5B,8a-triol.
& 11 TEMRY), [a]) +10.3 (c 0.01,

MeOH), HR-ESI-MS m/z: 199.132 3 [M+H]* G5

fH 199.133 4), ##nr+H N CuHisOs. 'H-NMR
(600 MHz, CDCl3) d: 1.98 (1H, m, H-6b), 1.94 (3H, s,
H-12), 1.81 (3H, s, H-11), 1.79~1.71 (1H, m, H-6a),
1.38~1.28 (6H, m, H-7~9), 0.88 (3H, t, J = 7.6 Hz,
H-10); '*C-NMR (150 MHz, CDCl;) 8: 172.3 (C-2),
157.9 (C-4), 125.2 (C-3), 107.1 (C-5), 35.9 (C-6), 31.5
(C-8),22.6 (C-7),22.4(C-9), 13.9 (C-10), 10.7 (C-12), 8.4
(C-11). SEHEXTLLIT, KB EY 11 N (S)-5-
hydroxy-3,4-dimethyl-5-pentylfuran-2(5H)- one.

WA 12: AR (RED . [a]y—19.7 (¢ 0.01,
MeOH), HR-ESI-MS m/z: 197.118 8 [M+H]* (it
8 197.117 8), #&m7r7A CuHiO0s. 'H-NMR
(600 MHz, CDs;OD) d: 5.76 (1H, s, H-3), 4.23 (1H, m,
H-6), 2.42 (1H, td, J = 13.6 Hz, H-7a), 1.99 (1H, ddd,

= 14.4, 3.0, 2.3 Hz, H-5a), 1.75 (3H, s, H-10), 1.74
(1H, d, J = 3.3 Hz, H-7b),1.54 (1H, d, J = 3.7 Hz, H-
5b), 1.48 (3H, s, H-8), 1.28 (3H, s, H-9); 3C-NMR (150
MHz, CD;OD) 6: 185.7 (C-2), 174.4 (C-3a), 113.3 (C-
3), 89.0 (C-7a), 67.2 (C-6), 47.9 (C-5), 46.4 (C-7), 37.2
(C-4), 31.0 (C-9), 27.4 (C-10), 27.0 (C-8). LHHaxt

ELUsl, %= ik&% 12 SN loliolide.

wAEY 13: TLEFEA. (o) +18.1 (c 0.01,
MeOH), HR-ESI-MS m/z: 197.1159 [M+H]" (it+#
B 197.117 8), #&R7rFAA CiHiOs. 'H-NMR
(600 MHz, CD;OD) ¢: 5.80 (1H, s, H-3), 4.12 (1H, m,
H-6), 2.49 (1H, ddd, J = 11.7, 4.1, 2.2 Hz, H-7), 2.02
(1H, ddd, J= 13.0, 4.4, 2.3 Hz, H-5), 1.61 (3H, s, H-8),
1.44 (1H, t, J= 11.7 Hz, H-7), 1.33 (3H, s, H-9), 1.30
(3H, s, H-10); BC-NMR (150 MHz, CD;OD) §: 183.9
(C-3a), 173.9 (C-2), 113.7 (C-3), 88.6 (C-7a), 65.2 (C-
6), 50.7 (C-5), 48.9 (C-7), 36.2 (C-4), 30.3 (C-8), 25.8
(C-9), 25.3 (C-10). ZHHEXF LI, S 13
A (+)-epi-loliolide .

&M 14: BETEKH K. [a]5—20.6 (c0.01,
MeOH), HR-ESI-MS m/z: 225.150 2 [M+H]* (5
B 225.149 1), #7513~ CisH203. 'H-NMR
(600 MHz, CD;OD) : 5.84 (1H, s, H-8), 4.23 (1H, m,
H-3), 2.23 (1H, m, H-4a), 2.20 (3H, s, H-10), 1.94 (1H,
ddd, J=12.6,4.2,2.1 Hz, H-2a), 1.39 (6H, s, H-12, 13),
1.38~1.33 (2H, m, H-2b, 4b), 1.17 (3H, s, H-11); '3C-
NMR (150 MHz, CD;0D) 6: 211.6 (C-7), 200.9 (C-9),
119.9 (C-6), 101.1 (C-8), 72.4 (C-5), 64.4 (C-3), 49.9
(C-2), 49.7 (C-4), 37.0 (C-1), 32.3 (C-12), 30.8 (C-13),
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29.3(C-11),26.5 (C-10). &HdlastbbR0), % tb 59
14 °A grasshopper ketone.

&M 15 EwAMIRY, HR-ESI-MS m/z:
289.217 0 [M—H]™ (IF5H 289.216 8), &R+
1N C19H3002. 'H-NMR (600 MHz, CDCl3) &: 7.26
(2H, m, H-2', 6"), 7.17 (3H, d, J = 7.6 Hz, H-3'~5"),
2.60 2H,t,J="7.6 Hz, H-13),2.34 2H,t, J=7.5Hz,
H-2), 1.62 (4H, m, H-3, 12), 1.39~1.20 (16H, m, H-
4~11); BC-NMR (150 MHz, CDCl;) §: 180.3 (C-1),
143.1 (C-1"), 128.5 (C-3',5"), 128.3 (C-2', 6"), 125.7 (C-
4'), 36.1 (C-13), 34.2 (C-2), 31.7 (C-12), 29.8 (C-8),
29.7 (C-9),29.7 (C-11), 29.6 (C-7), 29.5 (C-6), 29.4 (C-
10), 29.2 (C-5, 4), 24.8 (C-3). & xR, %5
WEW 15 AR+ =HilR

&Y 16: AT AK, HR-ESI-MS
m/z:273.183 8 [M—H]~ (iHH{H 273.1855), /R4
F 32N CisH2602. 'H-NMR (600 MHz, CDCl3) 6: 6.10
(1H, dq, J=10.9, 6.9 Hz, H-17), 5.50 (1H, d, J = 10.7
Hz, H-16), 2.34 (6H, t, J = 7.3 Hz, H-11), 1.91 (3H, d,
J=17.0 Hz, H-18), 1.62 (2H, m, H-3), 1.53 (2H, m, H-
10), 1.20~1.34 (10H, m, H-4~8); *C-NMR (150
MHz, CDCls) §: 179.7 (C-1), 142.1 (C-17), 109.3 (C-
16), 85.0 (C-12), 78.6 (C-14), 71.9 (C-15), 65.1 (C-13),
34.0 (C-2), 29.7 (C-9), 29.4 (C-8), 29.4 (C-7), 29.3 (C-
6),29.2 (C-5), 29.0 (C-4), 28.8 (C-10), 24.7 (C-3), 19.6
(C-11),16.4 (C-18). &HIEXTLLERY, XEMHAY) 16
K (162)-16-1F )\ I-12,14- IR FR o

WEY 17: FEMRY . o]y +10.0 (c 0.01,
MeOH), HR-ESI-MS m/z:295.223 4 [M—H]~ (it+%
fH 295.227 3), #7728 CisHi03. 'H-NMR
(600 MHz, CDCls) d: 6.49 (1H, dd, J = 15.1, 11.1 Hz,
H-11), 5.98 (1H, t, J = 11.0 Hz, H-10), 5.67 (1H, dd,
J=15.1,11.1 Hz, H-12), 5.44 (1H, dt, J=10.9, 7.8 Hz,
H-9), 4.18 (1H, q, J = 6.6 Hz, H-13), 2.34 (2H, td, J =
7.4, 2.4 Hz, H-2), 2.18 (2H, m, H-8), 1.66~1.58 (2H,
m, H-3), 1.59~1.48 (2H, m, H-14), 1.45~1.21 (14H,
m, H-4~7, 15~17), 0.89 (3H, t, J = 6.8 Hz, H-18);
13C-NMR (150 MHz, CDCls) 6: 178.6 (C-1), 135.9 (C-
12), 132.9 (C-9), 127.9 (C-11), 125.9 (C-10), 73.1 (C-
13), 37.4 (C-14), 34.0 (C-2), 31.9 (C-5, 16), 29.4 (C-4),
28.9 (C-6),28.9 (C-7),27.7 (C-8),25.2 (C-15), 24.7 (C-
3),22.7(C-17). 14.2 (C-18). &F#axtLb®], %t
EW 17 4 (S)-coriolic acid.

32 {LEYImAEIEMEITEM

321 ZREFEARIEAL UM I iE T 0 45 R
Y525 72 h J5, FH CCK-8 yEAaiiZe B 4K $2 43
By BEERPERAL . 1B T EEARAL. BEER CIEER AL X —
SR BB %T A375. NCI-N87. HeLa MCF-7. NCI-
H358 4H 3G 5 frsz i, 255 LK 1.

R1 REFFERMIAAMEENE

Table 1 Antitumor activities of different portions of A.

cucullata
. &/ 1%
Ho
(unol'L™")  A375 NCI-N87 HeLa MCF-7 NCI-H358
K 200 -1036 -1468 885 -12.14 0.76
100 -419  -863 574 147 4.65
80%ZEE 200 322 0.00 372 1131 2.59
100 5.98 7.03 5.88 442 5.87
IETH 200 1545 747  9.08 3330 17.88
100 7.73 1.42 1.67 1727 6.76

Bil W 200 6547 3194 6559 8409 5091
100 2994 1877 2356 4408 3262
g 200 5494 6050 48.15 8279 4557
100 1605 1664 908 3819 2439

SRR, REFREER LB A K — & H b
ERALINT 5 iR A0 A B B A EIE A, HARAE
R R . PIARTRAE X 2 SO 3T 2E )
5o oy Bt gT, FEHIE R T 3 dIAE A 5 )
MCF-7 4 AT J5 B E TR 9T
322 REFHMILEYIT MCF-7 4085
ER A251EH 72 h J5, SRA CCK-8 vl
V) 1~17 %F MCF-7 403458 i s mi, 25 LK 2.
LRI Y) 9 A1 10 X MCF-7 2 o5 % B 2.1
HER, BAAE—EREIRR. HEW 9 10
) ICso {43 N 32.13 31.49 pmol/L. BH%Z4 2
I 2 A ICso {H N 41.49 nmol/L.

4 i1ig

ARSZE B SEIE CCK-8 SEin %% [ AREHFEA
7 S 57 o A [) 8 240 e AR P 4 PR S D A P, 25
BR, R AR BEAEEER L8 H AR i
HhMHE] MCF-7 UG58, HA B A7 -8 0%
Ao HUMLTTDMAE, 2B B MBS L0585
PN FLIRIE MCF-7 41 B 35 1 307 o DR et —
S b RIS R WG 57 AT T R G Ak 5 0y 43
5, HEwEH 17 AMEEY. MCF-7 40k sl
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F 2 L&Y MCF-7 HHRERIHNFIZE
Table 2 Inhibition rate of compounds on MCF-7 cell

proliferation
/% IR/ %
wEY 100 30 |[tE® o 100 30
pmol-L™! pmol-L! pmol-L™! pmol-L™!

1 -7.61 -9.96 10 98.88 46.56
2 229 8.07 11 10.61 10.17
3 30.89 11.85 12 —-0.39 -8.91
4 -9.03 -7.27 13 7.13 2.65
5 47.65 9.24 14 4.78 -1.17
6 7.94 —4.08 15 4.03 0.17
7 39.5 6.22 16 23.26 8.13
8 382 256 17 21.43 11.04
9 99.51 5236

VESEZIGR I, LA 9 A 10 2ERE KT 10 pmol/L i
X MCF-7 40 B A AR U (A0 /E L, I FLBEE 254k
JEE T, 00 R R 2 K, TC s 123 1) 32.13.31.49
umol/L. 7E LA A 5 i A A B8 = Hh 1 A= i A
B RN YU ERBONR M, AR+
T B4 R 2 v 1 658 A4 A & W B R 7 i e A
H, BHiX 2 MEEYAE RNET BT 5 845
B, REWAERE—BFE TREFMUFRNME
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